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Necrotizing fasciitis of the perineum and genitalia is a rare, rapidly progressive, often fatal infection
whose unique bacterial involvement has frequently been ignored. From our experience with 14
patients, we recommend the following: early, aggressive surgical debridement and drainage to
reduce morbidity and mortafity; prompt institution of antimicrobial therapy directed at both aerobic
and anaerobic organisms, with subsequent tailoring to the specific bacteria cultured, and early
surgical reconstruction to avoid extensive scarring and cosmetic deformity and to allow earlier skin
closure and a reduced hospital stay. In our series, long-term complications occurred in 3 patients,
and 3 of the 14 died.

(Carroll PR, Cattolica EV, Turzan CW, et al: Necrotizing soft-tissue infections of the perineum and
genitalia-Etiology and early reconstruction. West J Med 1986 Feb; 144:174-178)

In 1883, Fournierl described an abrupt, rapidly progres-

sive, gangrenous infection of the genitalia in 5 otherwise
healthy young men, and since that time about 400 similar
cases have been recorded.25 Such infections have been de-
scribed as a variety of different syndromes.6 All probably
represent a spectrum of disease best characterized as a fulmi-
nant soft-tissue infection that may spread along subcutaneous
planes and be followed by necrosis of the skin, fascia or

subcutaneous tissue (A. A. Meyer, MD, Associate Professor
of Surgery, University of California, San Francisco, oral
communication in May 1983). The manifestations will de-
pend upon the focus of initial infection, the organisms in-
volved and the length of time before presentation. Despite the
development of newer antibiotics and improved methods of
organ support, mortality and morbidity remain high.

We report our experience with necrotizing soft-tissue in-
fections of the perineum and pelvis, emphasizing the mode of
presentation, the bacterial involvement and the pathogenesis
of the disease. We outline a unified method of diagnosis that
may minimize mortality and morbidity in this high-risk
group.

Patients and Methods
Between 1975 and 1982, 14 patients (13 men and 1

woman) presented to San Francisco General Hospital and
Kaiser Permanente Medical Center in Oakland, California,
with necrotizing soft-tissue infections of the perineum and
genitalia. The average age was 52 (range, 18 to 81 years). All
records were reviewed for clinical presentation, laboratory
data (including culture results), method of treatment, length of
hospital stay, complications and eventual outcome. Gram's
stain results, when available, were reviewed and compared
with subsequent findings on culture.

Results
Clinical Presentation

The patients presented with a variety of signs and symp-
toms (Table 1). The delay between the onset of local symp-
toms and presentation averaged 6 days (range, 1 to 30 days).
Subcutaneous crepitus was evident in nine (64%) of the pa-
tients and confirmed by x-ray film in six (Figure 1). Actual
skin breakdown, necrosis and shock were less common

(Figure 2).
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INFECTIONS OF THE PERINEUM

Patients
Signs and Symptoms Number Percentage

Pain ........... .. 14 100
Swelling .14 100
Crepitus .9 64
Fever .9 64
Skin necrosis ....... 4 29
Shock .3 21

TABLE 2.-Bacteriologic Culture Results*
Growth

Organism Heavy Moderate Light

Underlying or contributing conditions were noted in sev-
eral patients, including alcohol abuse in eight (57%), diabetes
mellitus in three (21 %) and genitourinary disease in three
(urethral stricture in two). The source of the infection was
traced to the rectum in seven patients, the skin in four and the
genitourinary tract in the two patients with strictures. The
source was not precisely clear in one patient who died shortly
after presenting with massive perineal and scrotal necrosis.

Laboratory Findings
Leukocytosis was almost uniformly present, averaging

20,000 leukocytes per ul. Only two patients presented with
hematuria or pyuria in excess of five cells per high-power
field. Significant elevations in the blood urea nitrogen-to-cre-
atinine ratio, exceeding 40:2, occurred in five patients
(36%).

Results of tissue and wound cultures are summarized in
Table 2. Although the genus was identified in all cases, the
species was not noted in several culture reports. Infection
tended to be polymicrobial, with an average of 3.4 organisms
(range, 1 to 5) identified in each specimen. The common
pathogens included anaerobic cocci, Bacteroides sp, faculta-

Figure 2.-Actual skin necrosis and breakdown in a patient who
presented several days after the initiation of infection.

Figure 1.-Soft-tissue radiograph of
the pelvic area showing subcutaneous
gas.
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TABLE 1.-Clinical Presentation of Necrotizing Fasciitis of
Perineum and Genitalia

Anaerobic (Gram-positive)
"Cocci" (total) ................. 5 2 2
Streptococci ................. 3 ... 1

Anaerobic (Gram-negative)
Bacteroides sp (total) .6 1 2

Bacteroides fragi/is ............. 1 ...
Bacteroides baderan ........... 1
Bacteroides melaninogenicus 1......

Facultative Enterobacteriaceae (total) .. 6 1 2
Escherichia col .6 1 1
Klebsiella pneumoniae ........... ... ... 1
Proteus sp. ............... 1

Staphylococci (total) .............. ... 2 2
Staphylococcus epidermidis .... ... 1
Staphylococcus a/bus .............. 1 ...

Streptococci (total) ............... 3 1 5
"Nonhemolytic"....... 1 ... 3
"Alpha" ......................... 1 2
Group D . ......... ... ... 1
Group B . .......... ... 1
Group A .................... 2 ... ...

Group G .............. ... . 1
'Several organisms were indentified only according to their genus or group-that is, anaerobic

cocci. Staphylococcus sp. The number of patients presenting with each organism is listed;
several presented with more than one species of a particular group. Nine patients are represented
in each group, with the exception of staphylococci, which were found in only 4.
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INFECTIONS OF THE PERINEUM

tive Enterobacteriaceae and aerobic streptococci, each ap-

pearing equally in nine (64%) of the patients. The combina-
tions most frequently found (seven patients each) included
Escherichia coli with either Bacteroides sp or anaerobic cocci
and Bacteroides sp with aerobic cocci. Of note was the
finding of anaerobic bacteria in 11 patients (79%). The com-

bination of aerobic streptococci and staphylococci was seen in
only three (14%).

Treatment
All patients underwent repeated surgical debridement and

drainage; the number ofprocedures required in each averaged
4.6. The debridement was carried into normal vascularized
tissue in each case. The patients were returned to the oper-

ating room early, usually within 24 hours, for inspection and
continued debridement until the necrotizing process had been
interrupted. Diverting colostomy was necessary in four pa-

tients. Only one patient required unilateral orchiectomy for a

necrotic testicle and spernatic cord.
Local reconstruction was successfully carried out in 11

patients (Table 3). All patients were treated with antibiotics,
usually a combination of an aminoglycoside, high-dose peni-
cillin and clindamycin. Intravenous hyperalimentation was

used for nutritional support in selected patients.

Complications
Three of the patients died (21 % of the series). Early com-

plications are summarized in Table 4; delayed complications,
seen in one patient each, included urethral stricture, infer-
tility, urethral fistula and mild penile angulation. Two pa-

tients required surgical revision of their reconstructed
wounds. The average hospital stay for those patients who
survived was 48 days (range, 19 to 126 days). Clinical fol-
low-up averaged 22 months.

Discussion
Clearly, the limited description of necrotizing soft-tissue

infections of the scrotum and genitalia proposed by Fournierl
100 years ago is not applicable today. These should not be
considered idiopathic, nor are they confined to younger, pre-

viously healthy patients. The average age of recently reported
cases is 50 years,2 similar to our series. Many patients have
associated predisposing conditions: diabetes mellitus and al-
cohol abuse seen in most of our patients may contribute to
reduced host resistance and are common.2 7.8

In the five cases described by Fournier,I no discernible
focus of infection was found; in the 1972 report ofBurpee and
Edwards,9 the source was identified in only half, the rest
being classified as idiopathic. More recently the focus of
infection has rarely escaped detection. Only one of our pa-

tients failed to have a fully identifiable nidus. He presented
moribund with massive perineal and scrotal necrosis and died
a short time later. He was known to have had bright red rectal
bleeding a few days before admission, suggesting a gastroin-
testinal focus. Indeed, the importance of the gastrointestinal
tract as the source ofthe necrotizing process has been reported
previously.3 4'1011 Half of the patients in the present series
had extension of a primary perirectal infection. The process

penetrates the genitourinary diaphragm and microscopic in-
terstices in Colles' fascia to extend to the genitalia. 12 Other
foci of infection include the skin and periurethral glands,13-15
which represented 29% and 14%, respectively, in our study.

The bacteriology of necrotizing soft-tissue infection of the
scrotum and perineum has not been emphasized in the past.
Such knowledge gives insight into the pathogenesis of the
disease and provides the basis for a routine treatment pro-

gram. Maximum information will be obtained if Gram's
stains are done and compared with both anaerobic and aerobic
tissue or aspirate cultures; the Gram's stain will provide im-
mediate information regarding the nature of the infecting or-

ganism. To some extent, the primary source of infection de-
termines the bacterial flora encountered: those cases resulting
from genitourinary tract disease and manipulation would be
expected to show anaerobic Gram-positive cocci and staphy-
lococcal and streptococcal species; infections resulting from
primary colorectal disease will more commonly show gut-
specific organisms such as Bacteroides sp.16

In the present series, the most common organisms in-
cluded Bacteroides sp, E coli, anaerobic cocci and aerobic
streptococci. Importantly, the infections were predominantly
polymicrobial and anaerobic flora were cultured in 11. pa-
tients. The high percentage of anaerobes discovered in this
study (79%) and in others suggests that reports of aerobic
organisms alone may be due to improper anaerobic collection
or culture techniques.2 6'17 Although clostridia are reportedly
a frequent pathogen,6 none was discovered in the present
series. Ten Gram's stain reports were available for review and
a "few pleomorphic Gram-positive rods" were noted in only
one, suggesting that the absence of clostridia was not due to
faulty culture techniques.

The presence of multiple organisms in almost all cases-

anaerobes and facultative Enterobacteriaceae and strepto-
cocci-suggests the probable importance of bacterial synergy
in the development of necrotizing soft-tissue infections.18
Synergistic interaction has been shown in vivo and in vitro.
Meleneyv9 first outlined such a relationship when he proposed
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TABLE 3.-Methods of Local Reconstruction After Surgical
Debridement for Necrotizing Fasciitis of Perineum and Genitalia

Patients*
Reconstructive Methods Number Percentage

Split-thickness grafts .. 8 57
Thigh pouches . . . . 5 36
Delayed closure ........ 4 29
Skin Maps ........... 2 14

*Some patients underwent more than one method of reconstruction.

TABLE 4.-Complications of Necrotizing Fasciitis of Perineum
and Genitalia

Patients
Number

Complications N = 14 Percentage

Death ..... ... 3 21
Renal failure ........ 6 43
Respiratory failure . . 4 29
Cardiovascular collapse 4 29
Coagulopathy . ........ 2 14
Urethral stricture ...... . 1 7
Infertility ... ........ 1 7
Fistula ... 1 7
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INFECTIONS OF THE PERINEUM

that the synergistic action of staphylococci and microaero-
philic streptococci was responsible for progressive gangrene.
Similar interactions have been described for a variety of or-
ganisms.10-11

The primary pathologic process appears to be the produc-
tion of a vascular obliterative endarteritis, which leads to
ischemia and subcutaneous necrosis. Both aerobes and anaer-
obes induce intravascular clotting, the former by fixing com-
plement and the latter by producing heparinase.2 23 The de-
creased oxygen tension promotes growth of anaerobes and
anaerobic metabolism by facultative forms. Increased anaer-

Figure 3.-Extensive local debridement in a patient who presented
6 days after traumatic Foley catheterization for urethral stricture dis-
ease.

obic metabolism produces the relatively insoluble hydrogen
and nitrogen gases that can be recognized radiographically or
clinically as subcutaneous crepitus.24

Three patients had only aerobic, Gram-positive cocci:
two group A Streptococcus and one group G. An association
with Staphylococcus was seen in one patient. It has been
proposed that group A Streptococcus alone has the capacity to
initiate necrotizing soft-tissue infections.18

Initial antibiotic treatment should be directed at both an-
aerobic and aerobic organisms until culture results are avail-
able. In the present study, this was usually accomplished by
prescribing a combination of an aminoglycoside, high-dose
penicillin and clindamycin. Alternative regimens, including
third-generation cephalosporins, metronidazole and semisyn-
thetic penicillins, may be effective and are under investiga-
tion.

Prompt surgical debridement is the focus ofeffective treat-
ment (Figure 3). All patients were brought to the operating
room promptly and examination was carried out under anes-
thesia to define more accurately the focus of infection and the
extent of necrosis. Prudent debridement was done, removing
all devitalized tissue. The patients were returned to the oper-
ating room early and frequently, usually within 24 hours, for
reexamination and debridement until all devitalized tissue had
been removed and the necrotizing process interrupted. A di-
verting colostomy should be constructed if perirectal involve-
ment is extensive or if there is significant danger of continued
wound contamination.

There is no rule for nonoperative treatment.25 Surgical
incisions and antibiotic irrigation are not advised. Kaiser and
Cerra,26 studying necrotizing fasciitis confined to a variety of
areas, showed that mortality correlated positively both with
the delay between recognition of infection and presentation
and also with the type of surgical procedure done. Four pa-
tients treated with incision and drainage without debridement
of necrotic tissue died, but 11 of 12 patients who underwent
prompt debridement of necrotic tissue survived (a drop in the
mortality rate from 100% to 8.3 %).

Meticulous local wound care with either saline or Dakin's
solution, soaked dressing changes and, in selected patients,
enzymatic debridement is important. Vigorous wound care,
often in the burn unit, provides for earlier tissue epitheliali-

Figure 4.-Split-thickness skin graft-
riga in the patient depicted in Figure 3.
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INFECTIONS OF THE PERINEUM

zation and allows early reconstruction. Hyperbaric oxygen
has been used by several authors, but its efficacy has never
been proved conclusively.61127 It was not used in the present
series, and it should neither replace nor delay surgical inter-
vention.

Despite extensive infection, necessitating wide debride-
ment, early and adequate local reconstruction was accom-
plished in the majority of cases. Due to the redundant nature
of the scrotal skin, delayed closure of the scrotum was pos-
sible in four patients. Split-thickness skin grafting allowed for
coverage of the large defects without significant scarring or
cosmetic deformity in eight patients (Figure 4). Thigh
pouches were used as interim or long-term coverage for the
testicles in five patients. The subsequent infertility in one
patient was probably the result of this procedure, and we
advise alternative forms ofcoverage in younger patients-that
is, local flaps or split-thickness skin grafting.

The reported mortality from necrotizing soft-tissue infec-
tions to the perineum and genitalia ranges from 7% to
33%.217 28 In the present series, three patients died (21 %).
Mortality correlates with the extent ofthe disease, the delay in
surgical treatment, the type of treatment and the presence of
debilitating conditions. It is not clear whether any particular
combination of organisms provokes a more virulent infec-
tion. II Short-term complications or organ failure was almost
always limited to those patients who eventually died, al-
though at least temporary renal failure occurred in six pa-
tients. Despite the severity ofthe infection, long-term compli-
cations were noted in only three patients.

Necrotizing soft-tissue infections ofthe perineum and gen-
italia represent a spectrum of disease rather than a single
clinical condition.6 17 The manifestations are a function of the
focus of the infection, delay to presentation and treatment, the
infecting organism and the type of treatment. Classification
schemes have some importance, as subtle differences do ex-
ist.8 Despite this, initial management, including early exami-
nation under anesthesia, surgical incision and debridement
should be uniform.

Perineal and scrotal infections are virulent and often fatal,
necessitating multiple surgical procedures and a long hospital
stay. To limit mortality and morbidity in this high-risk group
of patients, strict attention should be given to rapid diagnosis
(including radiographs and Gram's stains), early and frequent

surgical debridement, meticulous local wound care, antibiotic
therapy directed at both aerobes and anaerobes and early sur-
gical reconstruction.
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